Semi-Fluorinated Methacrylates: A Class of Versatile Monomers for Polymerization-Induced Self-Assembly.
A series of polymerization-induced self-assembly (PISA) formulations are developed based on reversible addition-fragmentation chain-transfer (RAFT) dispersion polymerization of semi-fluorinated methacrylates. Alcoholic RAFT dispersion polymerization of 2-(perfluorobutyl)ethyl methacrylate (FBEMA), 2-(perfluorohexyl)ethyl methacrylate (FHEMA), and 2-(perfluorooctyl)ethyl methacrylate (FOEMA) is systematically evaluated to extend the general usability of semi-fluorinated methacrylates to PISA. The nanostructure of the assemblies is correlated to the side-chain length of the monomer: RAFT dispersion polymerization of FBEMA produces spherical micelles, wormlike micelles, and vesicles depending on its degree of polymerization (DP), while only spheres are generated for the PISA of FHEMA. PISA of FOEMA generates liquid crystalline cylindrical micelles, whose diameter increases with the DP of FOEMA. These results demonstrate the general feasibility of semi-fluorinated methacrylates to PISA. Besides, PISA of FHEMA is also realized in a variety of solvents, including iso-propanol, toluene, dioxane, and dimethyl formamide, exhibiting the superior solvent serviceability of the PISA formulations based on semi-fluorinated methacrylates.